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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The starting motor by which it comes to contain an armature in a yoke. The planetary 
reduction gear which slows down the rotation output of this starting motor and is transmitted to a 
starting output shaft. The clutch by which movement of a hoop direction was regulated and movement 
of shaft orientations was prepared in the above-mentioned starting output shaft possible. The pinion 
which was able to establish the above-mentioned starting output-shaft top in this clutch and one possible 
[ sliding of shaft orientations ]. The electromagnetic switch which energizes the above-mentioned pinion 
to the starter-ring side of an engine to the above-mentioned clutch and one through a shift lever while 
controlling the energization to the above-mentioned starting motor. It is the starting motor equipped with 
the above, the above-mentioned planetary reduction gear The sun gear engraved on the above-mentioned 
armature by the front side periphery section of the motor output shaft formed in one, The ring which it 
was fabricated in the shape of [ to which the baffle protruded on the peripheral-wall side ] a cylinder, 
and movement of a hoop direction was regulated by this baffle, and was fixed to the drive side bearing 
bracket, The internal gear attached in the above-mentioned ring so that it might be fabricated in the 
shape of [ by which the main hole was drilled in the center of a pars basilaris ossis occipitalis, and the 
inner circumference gear section was engraved on the inner circle wall side ] a closed-end cylinder and 
opening might be carried out to rear **, The flange of the shape of a disk which is formed in the rear 
side edge section of the above-mentioned starting output shaft at one, and is supported by the pars 
basilaris ossis occipitalis of the above-mentioned internal gear free [ rotation ] through a bearing, and 
supports the front side edge section of the above-mentioned motor output shaft free [ rotation ] through a 
bearing, It is supported by each of two or more pins set up by the rear side edge side of the above- 
mentioned flange at angular pitches [ shape / of the said heart ] free / rotation /. It is characterized by 
being attached in the above-mentioned ring so that it has two or more epicyclic gears which mesh to the 
above-mentioned inner circumference gear section and the above-mentioned sun gear, and it may slide 
and rotate to the above-mentioned ring, if, as for the above-mentioned internal gear, the rotation torque 
impressed to the above-mentioned starting output shaft exceeds setting transfer rotation torque. 
[Claim 2] The starting motor according to claim 1 characterized by being set up so that the above- 
mentioned setting transfer rotation torque may become it is smaller than the value which **(ed) the 
maximum transfer torque of the above-mentioned clutch with the gear ratio (number of teeth of the 
number of teeth/sun gear of an internal gear) of the above-mentioned internal gear and the above- 
mentioned sun gear, and larger than the value which **(ed) lock torque of a starting motor with the gear 
ratio (number of teeth of the number of teeth/sun gear of an internal gear) of the above-mentioned 
internal gear and the above-mentioned sun gear. 

[Claim 3] The starting motor according to claim 1 or 2 characterized by lubricant intervening between 
the close sides of the above-mentioned ring and the above-mentioned internal gear while surface 
hardening is performed to the field close to the above-mentioned internal gear of the above-mentioned 
ring. 

[Claim 4] The starting motor according to claim 3 with which the above-mentioned internal gear is 
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produced by sintering material, and the above-mentioned lubricant is characterized by sinking into the 
above-mentioned internal gear. 

[Claim 5] The starting motor according to claim 1 to 4 characterized by the flange protruding on an 
inner circumference side at the front side edge section of the above-mentioned ring. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the impact-absorption 
mechanism of the starting motor which absorbs the impact stress by the excessive rotation torque 
especially by the side of a load about the starting motor equipped with the planetary reduction gear 
which slows down rotation of an armature and the motor output shaft of one, and is transmitted to a 
starting output shaft. 
[0002] 

[Description of the Prior Art] It is the important section front view showing the attachment state of the 
internal gear of a planetary reduction gear [ in / the starting motor of the former / drawing 5 / a fracture 
side elevation and ] / a part ] which shows the starting motor with which drawing 4 built in the 
conventional planetary reduction gear. In drawing 4 and drawing 5 a starting motor Rotation of the 
starting motor 3 which generates turning effort, and the motor output shaft 4 of this starting motor 3 is 
slowed down. While controlling the energization to the planetary reduction gear 5 to output, the clutch 7 
which fits into the starting output shaft 6 of this planetary reduction gear 5, the pinion 8 prepared in this 
clutch 7 and one possible [ sliding of on the starting output shaft 6 ], and the starting motor 3 It consists 
of electromagnetic-switch 9 grades which energize a pinion 8 to the starter-ring 14 side of an engine to a 
clutch 7 and one through a shift lever 10. 

[0003] The starting motor 3 is formed in the shape of [ which has a pars basilaris ossis occipitalis ] a 
cylindrical shape, and consists of the yoke 1 1 which serves both as an outer frame and a magnetic 
circuit, the field coil 12 around which this yoke 1 1 was looped, an armature 13 allotted to the inner 
circumference of this field coil 12, a commutator (not shown) with which the motor output shaft 4 which 
is the axis of rotation of an armature 13 was equipped, a brush (not shown) arranged so that it might 
**** to this commutator. And it fits into the back end periphery of a yoke 1 1, is combined with a yoke 
11, and the commutator side bearing bracket 2 is supporting the back end of the motor axis of rotation 4. 
Moreover, a drive side bearing bracket 1 fits into the front end periphery of a yoke 1 1 , and is combined 
with the yoke 1 1 . 

[0004] The planetary reduction gear 5 consists of a sun gear 15 formed in the front end periphery of the 
motor axis of rotation 4, two or more planet gears 16 which gear with this sun gear 15, and an internal 
gear 17 which gears with each planet gear 16. A main hole is drilled in the center of a pars basilaris ossis 
occipitalis, a baffle 19 protrudes on a peripheral-wall side, and the internal gear 17 is fabricated in the 
shape of [ by which the inner circumference gear section 1 8 was engraved on the inner circle wall side ] 
a closed-end cylinder. And the internal gear 17 is attached in the drive side bearing bracket 1 so that 
opening may be carried out to back (armature side). At this time, a baffle 19 engages with a drive side 
bearing bracket 1, and movement is regulated by the hoop direction of the internal gear 17. The disk-like 
flange 20 is formed in the back end of the starting output shaft 6 at one. And two or more pins 21 are set 
up by angular pitches [ shape / of the said heart ] in the back end side of a flange 20, and the planet gear 
16 is supported by each pin 21 free / rotation /. This flange 20 6, i.e., a starting output shaft, is supported 
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free [ rotation ] through the bearing 22 attached in the main hole of the internal gear 1 7 fixed to the drive 
side bearing bracket 1 , and the front end section of the motor output shaft 4 is supported free [ rotation ] 
through the bearing 23 attached in the flange 20. Thereby, two or more planet gears 16 gear in a sun gear 
15 and the inner circumference gear section 18, and constitute the epicyclic gear reducer style. Rotation 
of the motor axis of rotation 4 is transmitted to each planet gear 16 because a sun gear 15 rotates to the 
motor axis of rotation 4 and one. And a planet gear 16 revolves around the sun, rotating the periphery of 
a sun gear 15 in response to rotation of a sun gear 15. The rotation drive of the starting output shaft 6 is 
carried out by revolution operation of this planet gear 16. 

[0005] Movement of shaft orientations is possible for a clutch 7, and the starting output shaft 6 is 
equipped with it so that rotation may be transmitted. The pinion 8 is connected with the front end section 
of the sleeve shaft 24 which constitutes a clutch 7. It is attached possible [ rotation ] focusing on the 
middle supporting-point section 10a, the end engages with a clutch 7, and the shift lever 10 is connected 
with the plunger (not shown) of an electromagnetic switch 9 with which the other end was attached in 
the starting motor 3 upper part. 

[0006] Below, operation of the conventional starting motor constituted in this way is explained. First, 
before the operation of a starting motor, a shift lever 10 is in the position shown at drawing 4 , a clutch 7 
does not move it, and the pinion 8 is not engaging with a starter ring 14. Then, if a key switch (not 
shown) is closed and a starting motor operates, energization energization of the armature 13 will be 
carried out by the electric supply from an electromagnetic switch 9, and it will rotate in response to the 
energization force of a field coil 12. The rotation drive of an armature 13 and the motor output shaft 4 of 
one is carried out with rotation of this armature 13. Moreover, a shift lever 10 drives with the plunger in 
an electromagnetic switch 9, and rotates to the counterclockwise rotation in drawing 4 focusing on 
supporting-point section 10a. A clutch 7 is pressed by rotation of this shift lever 10, and a clutch 7 and a 
pinion 8 are united, it moves ahead (the direction of drawing 4 Nakamigi) in the starting output-shaft 6 
top, and a pinion 8 engages with a starter ring 14. 

[0007] At this time, the rotation torque outputted from an armature 13 is transmitted to a planet gear 16 
from the sun gear 15 of the motor output shaft 4. And it rotates between a sun gear 15 and the inner 
circumference gear section 18, rotating centering on a pin 21, namely, a planet gear 16 revolves around 
the sun, rotating the circumference of a sun gear 15. The flange 20 section which is supporting the planet 
gear 16 is slowed down by revolution of a planet gear 16 rather than rotation of the motor output shaft 4, 
rotates, and transmits a slowdown rotation output to the starting output shaft 6. And the starting output 
shaft 6 carries out slowdown rotation of the starter ring 14 (crankshaft) through a clutch 7 and a pinion 
8. 

[0008] 

[Problem(s) to be Solved by the Invention] In this kind of starting motor, it connects with the starting 
output shaft 6, and the crankshaft under rotation drive carries out a quick stop, or the case where the 
starting output shaft 6 under rotation drive is suddenly connected with a crankshaft may happen. In such 
a case, excessive rotation torque will be suddenly impressed to the starting output shaft 6. And it is 
transmitted to the motor output shaft 4 through a sun gear 1 5 while it is transmitted to the internal gear 
17 through the inner circumference gear section 18, after the rotation torque impressed to the starting 
output shaft 6 is transmitted to a planet gear 16 from the flange 20 of the end of the starting output shaft 
6. 

[0009] In the conventional starting motor, since the internal gear 17 and the drive side bearing bracket 1 
were connected by the baffle 1 9 in one, the impact stress by the excessive rotation torque by the side of 
the load which carried out sudden change was transmitted to the drive side bearing bracket 1 and the 
motor output shaft 4 through the planet reduction gears 5, and the technical problem that a part for the 
fragile site of each element of the output transfer system in a starting motor was damaged occurred. 
[0010] This invention was made in order to solve the above technical problems, it absorbs the impact 
stress resulting from the excessive rotation torque accompanying sudden change of the load by the side 
of an engine, and aims at offering the starting motor which prevents breakage of an output transfer 
system element. 



http ://www4. ipdl jpo . go.jp/cgi-bin/tran_web_cgi_ejj e 7/2 8/2003 



Page 3 of 7 



[0011] 

[Means for Solving the Problem] The starting motor by which, as for the starting motor concerning this 
invention, it comes to contain an armature in a yoke, The planetary reduction gear which slows down the 
rotation output of this starting motor and is transmitted to a starting output shaft, The clutch by which 
movement of a hoop direction was regulated and movement of shaft orientations was prepared in the 
above-mentioned starting output shaft possible, While controlling this clutch, the pinion which was able 
to establish the above-mentioned starting output- shaft top in one possible [ sliding of shaft orientations ], 
and the energization to the above-mentioned starting motor In the starting motor equipped with the 
above-mentioned clutch and the electromagnetic switch which energizes the above-mentioned pinion to 
the starter-ring side of an engine to one through the shift lever The sun gear with which the above- 
mentioned planetary reduction gear was engraved on the above-mentioned armature by the front side 
periphery section of the motor output shaft formed in one, The ring which it was fabricated in the shape 
of [ to which the baffle protruded on the peripheral-wall side ] a cylinder, and movement of a hoop 
direction was regulated by this baffle, and was fixed to the drive side bearing bracket, The internal gear 
attached in the above-mentioned ring so that it might be fabricated in the shape of [ by which the main 
hole was drilled in the center of a bottom, and the inner circumference gear section was engraved on the 
inner circle wall side ] a closed-end cylinder and opening might be carried out to rear **, The flange of 
the shape of a disk which is formed in the rear side edge section of the above-mentioned starting output 
shaft at one, and is supported by the bottom of the above-mentioned internal gear free [ rotation ] 
through a bearing, and supports the front side edge section of the above-mentioned motor output shaft 
free [ rotation ] through a bearing, It is supported by each of two or more pins set up by the rear side 
edge side of the above-mentioned flange at angular pitches [ shape / of the said heart ] free / rotation /. It 
has two or more epicyclic gears which mesh to the above-mentioned inner circumference gear section 
and the above-mentioned sun gear, and if the rotation torque impressed to the above-mentioned starting 
output shaft exceeds setting transfer rotation torque, the above-mentioned internal gear is attached in the 
above-mentioned ring so that it may slide and rotate to the above-mentioned ring. 

[0012] Moreover, it is set up so that the above-mentioned setting transfer rotation torque may become it 
is smaller than the value which **(ed) the maximum transfer torque of the above-mentioned clutch with 
the gear ratio (number of teeth of the number of teeth/sun gear of an internal gear) of the above- 
mentioned internal gear and the above-mentioned sun gear, and larger than the value which **(ed) lock 
torque of a starting motor with the gear ratio (number of teeth of the number of teeth/sun gear of an 
internal gear) of the above-mentioned internal gear and the above-mentioned sun gear. 
[0013] Moreover, while surface hardening is performed to the field close to the above-mentioned 
internal gear of the above-mentioned ring, lubricant intervenes between the close sides of the above- 
mentioned ring and the above-mentioned internal gear. 

[0014] Moreover, the above-mentioned internal gear is produced by sintering material, and the above- 
mentioned lubricant sinks into the above-mentioned internal gear. 

[0015] Moreover, the flange protrudes on the front side edge section of the above-mentioned ring at the 

inner circumference side. 

[0016] 

[Embodiments of the Invention] Hereafter, the gestalt of implementation of this invention is explained 
about drawing. 

The important section front view and drawing 3 which show the attachment state of the internal gear of a 
planetary reduction gear and ring in the fracture side elevation and the starting motor which drawing 2 
requires for the gestalt 1 of implementation of this invention in which the starting motor which 
contained the planetary reduction gear which gestalt 1 . drawing 1 of operation requires for the gestalt 1 
of implementation of this invention is shown are the II-II view cross section of drawing 2 in part. In 
drawing 1 or drawing 3 a starting motor Movement of a hoop direction is regulated by the starting motor 
3 which generates turning effort, the planetary reduction gear 30 which slows down and outputs rotation 
of the motor output shaft 4 of this starting motor 3, the ring 40 which equips a drive side bearing bracket 
1 with this planetary reduction gear 30, and the starting output shaft 6 of a planetary reduction gear 30. 
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While controlling the energization to the clutch 7 which fits in movement of shaft orientations possible, 
the pinion 8 prepared in this clutch 7 and one possible [ sliding of on the starting output shaft 6 ], and the 
starting motor 3 It consists of electromagnetic-switch 9 grades which energize a pinion 8 to the starter- 
ring 14 side of an engine to a clutch 7 and one through a shift lever 10. 

[0017] The starting motor 3 is formed in the shape of [ which has a pars basilaris ossis occipitalis ] a 
cylindrical shape, and consists of the yoke 1 1 which serves both as an outer frame and a magnetic 
circuit, the field coil 12 around which this yoke 1 1 was looped, an armature 13 allotted to the inner 
circumference of this field coil 12, a commutator (not shown) with which the motor output shaft 4 which 
is the axis of rotation of an armature 1 3 was equipped, a brush (not shown) arranged so that it might 
**** to this commutator. And it fits into the back end periphery of a yoke 1 1, is combined with a yoke 
1 1 , and the commutator side bearing bracket 2 is supporting the back end of the motor axis of rotation 4. 
Moreover, a drive side bearing bracket 1 fits into the front end periphery of a yoke 11, and is combined 
with the yoke 1 1 . 

[0018] The ring 40 is fabricated in the shape of [ to which it was produced with the steel materials of for 
example, SCN415 grade, and the flange 41 protruded on the inner circumference side from the end of a 
tube-like object, and the baffle 42 protruded on the peripheral-wall side ] a closed-end cylinder. And the 
ring 40 is attached in the drive side bearing bracket 1 so that a flange 41 may turn to a front side. At this 
time, a baffle 42 engages with a drive side bearing bracket 1, and movement of the hoop direction of a 
ring 40 is regulated. 

[0019] The planetary reduction gear 30 consists of the sun gear 15 formed in the front end periphery of 
the motor axis of rotation 4, two or more planet gears 16 which gear with this sun gear 15, an internal 
gear 31 which gears with each planet gear 16, and a ring 40 with which this internal gear 31 is attached. 
It is produced by the sintering material of for example, an iron system, a main hole is drilled in the 
center of a pars basilaris ossis occipitalis, and the internal gear 3 1 is fabricated in the shape of [ by 
which the inner circumference gear section 32 was engraved on the inner circle wall side ] a closed-end 
cylinder. And the internal gear 31 is attached in the ring 40 by meanses, such as a shrink fitting or 
pressing fit, so that opening may be carried out to back (armature side). At this time, the front side edge 
side of the internal gear 3 1 contacts a flange 41, and movement of the shaft orientations of the internal 
gear 3 1 is regulated. 

[0020] Here, the suitable interference is prepared in the fitting section 50 of a ring 40 and the internal 
gear 31, and when the rotation torque beyond predetermined torque acts, the internal gear 31 slides on a 
hoop direction to a ring 40 in the fitting section 50. The interference of the fitting section 50 can adjust 
this predetermined torque (setting transfer rotation torque), and it is set up so that it may become it is 
smaller than the value which **(ed) the maximum transfer torque of a clutch 7 with the gear ratio of the 
internal gear 3 1 and a sun gear 1 5, and larger than the value which **(ed) lock torque of a starting motor 
with the gear ratio of the internal gear 31 and a sun gear 15. In addition, the gear ratio of the internal 
gear 31 and a sun gear 15 is the value which **(ed) the number of teeth of the inner circumference gear 
section 32 of the internal gear 31 with the number of teeth of a sun gear 15. 

[0021] The disk-like flange 20 is formed in the back end of the starting output shaft 6 at one. And two or 
more pins 21 are set up by angular pitches [ shape / of the said heart ] in the back end side of a flange 20, 
and the planet gear 16 is supported by each pin 21 free / rotation /. This flange 20 6, i.e., a starting 
output shaft, is supported free [ rotation ] through the bearing 22 attached in the main hole of the internal 
gear 31 fixed to the drive side bearing bracket 1, and the front end section of the motor output shaft 4 is 
supported free [ rotation ] through the bearing 23 attached in the flange 20. Thereby, two or more planet 
gears 16 gear in a sun gear 15 and the inner circumference gear section 18, and constitute the epicyclic 
gear reducer style. Rotation of the motor axis of rotation 4 is transmitted to each planet gear 16 because 
a sun gear 15 rotates to the motor axis of rotation 4 and one. And a planet gear 16 revolves around the 
sun, rotating the periphery of a sun gear 15 in response to rotation of a sun gear 15. The rotation drive of 
the starting output shaft 6 is carried out by revolution operation of this planet gear 16. 
[0022] Movement of shaft orientations is possible for a clutch 7, and the starting output shaft 6 is 
equipped with it so that rotation may be transmitted. The pinion 8 is connected with the front end section 
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of the sleeve shaft 24 which constitutes a clutch 7. It is attached possible [ rotation ] focusing on the 
middle supporting-point section 10a, the end engages with a clutch 7, and the shift lever 10 is connected 
with the plunger (not shown) of an electromagnetic switch 9 with which the other end was attached in 
the starting motor 3 upper part. Packing 34 is fabricated annularly, is inserted in the rear ** (yoke 1 1 
side) end face of the internal gear 31, and is pressed to the front side of the shaft orientations of the 
internal gear 31. Moreover, the plate 35 is arranged between the end face of packing 34, and the end face 
of a yoke 1 1 for omission prevention of a planet gear 16, and lubricating oil enclosure. 
[0023] Thus, in the constituted starting motor, since it is set up so that above-mentioned setting transfer 
rotation torque may become it is smaller than the value which **(ed) the maximum transfer torque of a 
clutch 7 with the gear ratio of the internal gear 31 and a sun gear 15, and larger than the value which ** 
(ed) lock torque of a starting motor with the gear ratio of the internal gear 31 and a sun gear 15, in the 
state [ usually ], rotation operation and slowdown operation are performed like the conventional starting 
motor. 

[0024] Here, if it connects with the starting output shaft 6, and the crankshaft under rotation drive carries 
out a quick stop or the starting output shaft 6 under rotation drive is suddenly connected with a 
crankshaft, excessive rotation torque will be suddenly impressed to the starting output shaft 6. And it is 
transmitted to the motor output shaft 4 through a sun gear 15 while it is transmitted to the internal gear 
3 1 through the inner circumference gear section 32 and is further transmitted to a drive side bearing 
bracket 1 through a ring 40, after the excessive rotation torque impressed to the starting output shaft 6 is 
transmitted to a planet gear 16 from the flange 20 of the end of the starting output shaft 6. And if the 
rotation torque impressed to the starting output shaft 6 exceeds setting transfer rotation torque, in the 
fitting section 50, to a ring 40, the internal gear 3 1 is slippery and rotates, and excessive rotation torque 
will not be transmitted to a drive side bearing bracket 1 through a ring 40, and will not be transmitted to 
the motor output shaft 4 through a sun gear 15, either. 

[0025] Thus, since it is constituted so that the internal gear 31 is slippery and may rotate to a ring 40 in 
the fitting section 50 if rotation torque which exceeds setting transfer rotation torque is impressed to the 
starting output shaft 6 according to the gestalt 1 of this operation Even if the load by the side of an 
engine increases rapidly and excessive rotation torque is impressed to the starting output shaft 6, 
excessive rotation torque is absorbed by the fitting section 50, and is transmitted to neither a drive side 
bearing bracket 1 nor the motor output shaft 4. Then, breakage of the output transfer system element in 
the starting motor resulting from the load effect by the side of an engine is prevented beforehand. 
Moreover, since it is set up so that the above-mentioned setting transfer rotation torque may become 
larger than the value which **(ed) lock torque of a starting motor with the gear ratio of the internal gear 
31 and a sun gear 15, usual rotation operation and usual slowdown operation are performed, and an 
engine can be put into operation satisfactory at all. That is, since sufficient rotation torque to start an 
engine is transmitted to a starter ring 14 through a planetary reduction gear 30 and a clutch 7 from the 
motor output shaft 4, an engine can start and the property of a starting motor can be guaranteed 
certainly. Moreover, since the above-mentioned setting transfer rotation torque is set up smaller than the 
value which **(ed) the maximum transfer torque of a clutch 7 with the gear ratio of the internal gear 3 1 
and a sun gear 15 If the load by the side of an engine increases rapidly and excessive rotation torque is 
impressed to the starting output shaft 6 To a ring 40, the internal gear 31 is slippery, rotates, transfer of 
the excessive rotation torque to a drive side bearing bracket 1 or the motor output shaft 4 is prevented, 
and breakage of the output transfer system element in a starting motor is prevented beforehand. 
Furthermore, since the flange 41 protrudes on the inner circumference side from the end of a ring 40, the 
front side edge side of the internal gear 31 contacts a flange 41, and movement by the side of the shaft- 
orientations front of the internal gear 3 1 is regulated. Then, movement of the shaft orientations of a 
planetary reduction gear 30 is regulated, the backlash of the shaft orientations of a planetary reduction 
gear 30 is suppressed, it is stabilized and operation of the planetary reduction gear 30 which carries out 
the slowdown transfer of the rotation torque of the motor output shaft 4 at the starting output shaft 6 can 
be performed. 

[0026] Although the internal gear 31 shall be produced by the sintering material of an iron system and 
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the ring 40 shall be produced with steel materials (for example, SCN415) with the gestalt 1 of the gestalt 
2. above-mentioned implementation of operation, with the gestalt 2 of this operation, it sinks into the 
internal gear 31 by which lubricant (for example, lubricating oil) was produced by the sintering material 
of an iron system, and surface hardening is performed to the ring 40 produced with steel materials. Here, 
surface hardening is plating processing of surface-treatment processing of liquid nitriding (Liquid 
Nitriding Process) etc., CrP, NiP, etc., etc. In addition, other composition is constituted like the gestalt 1 
of the above-mentioned implementation. 

[0027] With the form 1 of the above-mentioned implementation, since the internal gear 3 1 is produced 
by the sintering material of an iron system and the ring 40 is produced with steel materials (for example, 
SCN415), the degree of hardness of the internal gear 31 is larger than the degree of hardness of a ring 
40. Then, when slipping rotation operation of the internal gear 31 to the ring 40 in the fitting section 50 
was performed repeatedly, it was easy to generate the seizure between the internal gear 3 1 and a ring 40, 
and there was a possibility that slipping rotation operation of the internal gear 31 to a ring 40 might no 
longer be performed smoothly. However, with the form 2 of this operation, since surface hardening is 
performed to the inner circle wall side of a ring 40, the surface hardness of the ring 40 in the fitting 
section 50 becomes large, and even if the internal gear 31 is slippery and rotates to a ring 40, generating 
of the seizure between the internal gear 31 and a ring 40 is prevented. Then, even if slipping rotation 
operation of the internal gear 3 1 to the ring 40 in the fitting section 50 resulting from the load effect by 
the side of an engine is performed repeatedly, rotation operation the internal gear 31 in the fitting section 
50 which is mutually close, and the front face of a ring 40 were not ruined, and the internal gear 31 
carried out [ operation ] smooth is performed, and the reliability of a starting motor can be raised. 
Furthermore, since lubricant sinks into the internal gear 31, lubricant always intervenes between the 
close sides of the internal gear 3 1 and a ring 40, and generating of the seizure between the internal gear 
31 and a ring 40 is prevented certainly, and can raise the reliability of a starting motor further. 
Moreover, the starting motor with which supply of lubricant becomes unnecessary, and lubricant is 
stabilized in the long run, and can operate since it sinks into the internal gear 31 is obtained. 
[0028] In addition, with the form 2 of the above-mentioned implementation, although surface hardening 
shall have been performed to the ring 40, it is not necessary to necessarily perform surface hardening to 
the whole ring 40, and it should just be performed to the front face of the ring 40 which is close to the 
internal gear 31 at least. Moreover, with the form 2 of the above-mentioned implementation, although 
lubricant shall have sunk into the internal gear 31, it is not necessary to necessarily sink into the internal 
gear 31, and lubricant should just be applied between the close sides of the internal gear 31 and a ring 
40. 

[0029] 

[Effect of the Invention] Since this invention is constituted as mentioned above, it does so an effect 
which is indicated below. 

[0030] The starting motor by which it comes to contain an armature in a yoke according to this 
invention, The planetary reduction gear which slows down the rotation output of this starting motor and 
is transmitted to a starting output shaft, The clutch by which movement of a hoop direction was 
regulated and movement of shaft orientations was prepared in the above-mentioned starting output shaft 
possible, While controlling this clutch, the pinion which was able to establish the above-mentioned 
starting output-shaft top in one possible [ sliding of shaft orientations ], and the energization to the 
above-mentioned starting motor In the starting motor equipped with the above-mentioned clutch and the 
electromagnetic switch which energizes the above-mentioned pinion to the starter-ring side of an engine 
to one through the shift lever The sun gear with which the above-mentioned planetary reduction gear 
was engraved on the above-mentioned armature by the front side periphery section of the motor output 
shaft formed in one, The ring which it was fabricated in the shape of [ to which the baffle protruded on 
the peripheral-wall side ] a cylinder, and movement of a hoop direction was regulated by this baffle, and 
was fixed to the drive side bearing bracket, The internal gear attached in the above-mentioned ring so 
that it might be fabricated in the shape of [ by which the main hole was drilled in the center of a pars 
basilaris ossis occipitalis, and the inner circumference gear section was engraved on the inner circle wall 
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side ] a closed-end cylinder and opening might be carried out to rear **, The flange of the shape of a 
disk which is formed in the rear side edge section of the above-mentioned starting output shaft at one, 
and is supported by the pars basilaris ossis occipitalis of the above-mentioned internal gear free 
[ rotation ] through a bearing, and supports the front side edge section of the above-mentioned motor 
output shaft free [ rotation ] through a bearing, It is supported by each of two or more pins set up by the 
rear side edge side of the above-mentioned flange at angular pitches [ shape / of the said heart ] free / 
rotation /. It has two or more epicyclic gears which mesh to the above-mentioned inner circximference 
gear section and the above-mentioned sun gear, the above-mentioned internal gear Since it is attached in 
the above-mentioned ring so that it may slide and rotate to the above-mentioned ring if the rotation 
torque impressed to the above-mentioned starting output shaft exceeds setting transfer rotation torque 
Even if the excessive rotation torque which exceeds setting transfer rotation torque with sudden change 
of the load by the side of an engine is impressed to a starting output shaft an internal gear — a ring — 
receiving — sliding — rotating — this — the impact stress resulting from excessive rotation torque can be 
absorbed, and the starting motor which can prevent breakage of an output transfer system element can 
be obtained 

[0031] Moreover, since it is set up so that the above-mentioned setting transfer rotation torque may 
become it is smaller than the value which **(ed) the maximum transfer torque of the above-mentioned 
clutch with the gear ratio of the internal gear 3 1 and a sun gear 15, and larger than the value which ** 
(ed) lock torque of a starting motor with the gear ratio of the internal gear 31 and a sun gear 15, usual 
rotation operation and usual slowdown operation are performed convenient, and can start an engine 
certainly. 

[0032] Moreover, since lubricant intervenes between the close sides of the above-mentioned ring and the 
above-mentioned internal gear while surface hardening is performed to the field close to the above- 
mentioned internal gear of the above-mentioned ring, the seizure between the internal gears and rings 
with which an internal gear originates in sliding and rotating to a ring is prevented, and the reliability of 
a starting motor can be raised. 

[0033] Moreover, since the above-mentioned internal gear is produced by sintering material and the 
above-mentioned lubricant sinks into the above-mentioned internal gear, lubricant can always intervene 
between an internal gear and a ring, and the reliability of a starting motor can be raised further. 
[0034] Moreover, since the flange protrudes on the front side edge section of the above-mentioned ring 
at the inner circumference side, movement of the shaft orientations of an internal gear is regulated and 
rotation operation and slowdown operation of a planetary reduction gear can be made to ensure. 



[Translation done.] 
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PRIOR ART 



[Description of the Prior Art] It is the important section front view showing the attachment state of the 
internal gear of a planetary reduction gear [ in / the starting motor of the former / drawing 5 / a fracture 
side elevation and ] / a part ] which shows the starting motor with which drawing 4 built in the 
conventional planetary reduction gear. In drawing 4 and drawing 5 a starting motor Rotation of the 
starting motor 3 which generates turning effort, and the motor output shaft 4 of this starting motor 3 is 
slowed down. While controlling the energization to the planetary reduction gear 5 to output, the clutch 7 
which fits into the starting output shaft 6 of this planetary reduction gear 5, the pinion 8 prepared in this 
clutch 7 and one possible [ sliding of on the starting output shaft 6 ], and the starting motor 3 It consists 
of electromagnetic-switch 9 grades which energize a pinion 8 to the starter-ring 14 side of an engine to a 
clutch 7 and one through a shift lever 10. 

[0003] The starting motor 3 is formed in the shape of [ which has a pars basilaris ossis occipitalis ] a 
cylindrical shape, and consists of the yoke 1 1 which serves both as an outer frame and a magnetic 
circuit, the field coil 12 around which this yoke 1 1 was looped, an armature 13 allotted to the inner 
circumference of this field coil 12, a commutator (not shown) with which the motor output shaft 4 which 
is the axis of rotation of an armature 1 3 was equipped, a brush (not shown) arranged so that it might 
**** to this commutator. And it fits into the back end periphery of a yoke 1 1, is combined with a yoke 
11, and the commutator side bearing bracket 2 is supporting the back end of the motor axis of rotation 4. 
Moreover, a drive side bearing bracket 1 fits into the front end periphery of a yoke 11, and is combined 
with the yoke 1 1 . 

[0004] The planetary reduction gear 5 consists of a sun gear 1 5 formed in the front end periphery of the 
motor axis of rotation 4, two or more planet gears 16 which gear with this sun gear 15, and an internal 
gear 17 which gears with each planet gear 16. A main hole is drilled in the center of a bottom, a baffle 
19 protrudes on a peripheral -wall side, and the internal gear 17 is fabricated in the shape of [ by which 
the inner circumference gear section 1 8 was engraved on the inner circle wall side ] a closed-end 
cylinder. And the internal gear 17 is attached in the drive side bearing bracket 1 so that opening may be 
carried out to back (armature side). At this time, a baffle 19 engages with a drive side bearing bracket 1, 
and movement is regulated by the hoop direction of the internal gear 17. The disk-like flange 20 is 
formed in the back end of the starting output shaft 6 at one. And two or more pins 21 are set up by 
angular pitches [ shape / of the said heart ] in the back end side of a flange 20, and the planet gear 16 is 
supported by each pin 21 free / rotation /. This flange 20 6, i.e., a starting output shaft, is supported free 
[ rotation ] through the bearing 22 attached in the main hole of the internal gear 17 fixed to the drive side 
bearing bracket 1, and the front end section of the motor output shaft 4 is supported free [ rotation ] 
through the bearing 23 attached in the flange 20. Thereby, two or more planet gears 16 gear in a sun gear 
15 and the inner circumference gear section 18, and constitute the epicyclic gear reducer style. Rotation 
of the motor axis of rotation 4 is transmitted to each planet gear 16 because a sun gear 15 rotates to the 
motor axis of rotation 4 and one. And a planet gear 16 revolves around the sun, rotating the periphery of 
a sun gear 15 in response to rotation of a sun gear 15. The rotation drive of the starting output shaft 6 is 
carried out by revolution operation of this planet gear 16. 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 7/28/2003 



Page 2 of 2 



[0005] Movement of shaft orientations is possible for a clutch 7, and the starting output shaft 6 is 
equipped with it so that rotation may be transmitted. The pinion 8 is connected with the front end section 
of the sleeve shaft 24 which constitutes a clutch 7. It is attached possible [ rotation ] focusing on the 
middle supporting-point section 10a, the end engages with a clutch 7, and the shift lever 10 is connected 
with the plunger (not shown) of an electromagnetic switch 9 with which the other end was attached in 
the starting motor 3 upper part. 

[0006] Below, operation of the conventional starting motor constituted in this way is explained. First, 
before the operation of a starting motor, a shift lever 10 is in the position shown at drawing 4 , a clutch 7 
does not move it, and the pinion 8 is not engaging with a starter ring 14. Then, if a key switch (not 
shown) is closed and a starting motor operates, energization energization of the armature 13 will be 
carried out by the electric supply from an electromagnetic switch 9, and it will rotate in response to the 
energization force of a field coil 12. The rotation drive of an armature 13 and the motor output shaft 4 of 
one is carried out with rotation of this armature 13. Moreover, a shift lever 10 drives with the plunger in 
an electromagnetic switch 9, and rotates to the counterclockwise rotation in drawing 4 focusing on 
supporting-point section 10a. A clutch 7 is pressed by rotation of this shift lever 10, and a clutch 7 and a 
pinion 8 are united, it moves ahead (the direction of drawing 4 Nakamigi) in the starting output-shaft 6 
top, and a pinion 8 engages with a starter ring 14. 

[0007] At this time, the rotation torque outputted from an armature 13 is transmitted to a planet gear 16 
from the sun gear 15 of the motor output shaft 4. And it rotates between a sun gear 15 and the inner 
circumference gear section 18, rotating centering on a pin 21, namely, a planet gear 16 revolves around 
the sun, rotating the circumference of a sun gear 15. The flange 20 section which is supporting the planet 
gear 16 is slowed down by revolution of a planet gear 16 rather than rotation of the motor output shaft 4, 
rotates, and transmits a slowdown rotation output to the starting output shaft 6. And the starting output 
shaft 6 carries out slowdown rotation of the starter ring 14 (crankshaft) through a clutch 7 and a pinion 
8. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] the starting motor which contained the planetary reduction gear concerning the gestalt 1 of 
implementation of this invention is shown — it is a fracture side elevation in part 

[Drawing 2] It is the important section front view showing the attachment state of the internal gear of a 
planetary reduction gear and ring in the starting motor concerning the gestalt 1 of implementation of this 
invention. 

[Drawing 3] It is the III-III view cross section of drawing 2 . 

[Drawing 4] the starting motor which contained the conventional planetary reduction gear is shown — it 
is a fracture side elevation in part 

[Drawing 5] It is the important section front view showing the attachment state of the internal gear of the 
planetary reduction gear in the conventional starting motor. 
[Description of Notations] 

1 A drive side bearing bracket, 3 armature, 14 starter ring, 15 sun gear, 16 planet gear, 20 flange, 21 pin, 
22, 23 bearing, 30 planetary reduction gear, a 31 internal gear, 32 inner circumference gear section, 40 
ring, 41 flange, 42 baffle. A starting motor, 4 A motor output shaft, 6 A starting output shaft, 7 A clutch, 
8 A pinion, 9 An electromagnetic switch, ten shift levers, 1 1 A yoke 
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DRAWINGS 



[Drawing 1] 
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